
Digital logic 805 

l se algebraic manipulations to simplify the 

- AB) + (A + B) 

l'se algebraic manipulations to show that 

.u:; ive-NOR operation has the equivalent 

B = (A + B )(A + B) = AB + AB 

Cse algebrai c manipulations to show that 

~ si \'e-OR operation has the equivalent forms 
. - : lIas s ud: __ 

- B = AB + AB = (A + B)(AB) 

Use algebraic manipulations to show that 

- :4c = (A + B )(A + C) 

Find the dual of the expression gi ven in (a) 

11.33, (b) Problem 11.34, (c) Problem 

JI Problem 11.36, and (e) Problem 11.37. 

Use algebraic manipulations to show that 
_ _Iusi ve-OR operation A Et> B = AB + AB is 

-mnutative, that is, A Et> B = B Et> A: (b) asso­
~_ that is, A Et> (B Et> C) = (A Et> B) Et> C 

0\'. i1 in Fi,; ­
Use algebraic manipulations to show that 

_lusive-NOR operation A 0 B = AB + AB is 

. .-;unutative, that is , A 0 B = B O A; and (b) 
_ _ live , that is, A 0 (B 0 C) = (A 0 B) 0 C 

Show that (a) A i B = B i A, and 
- (B i C) ;t (A i B) i C, where i denotes the 

D operation. 

2 Construct a truth table for the function F[ = 
B i C), where i denotes the NAND operation. 

css F [ as (a) a sum of minterms, and (b) a prod­

, .0 max terms. Repeat for F2 = (A i B) i C 

.3 Realize an exclusive-OR gate usin g only 

·.-\1"1D gates, and (b) NOR gates. Repeat for an 
_ ~ , ive-NOR gate. 

A majority gate is a logic circuit whose 

: ut is 1 when a maj ori ty (more than half) of its 

x are 1. Construct the truth table for a tlu'ee ­

_: majority logic gate. Expres s the Boolean func-

F that describes the output of the gate as (a) a 

sum of min terms, and (b) a product of maxterms. 

Realize both of these expressions using AND gates 

and OR gates. 

11.45 Show that the Boolean function F = AB + 
BC + AC describes the output of a three-input ma­

jority gate (see Problem 11.44) by constructing the cor­

responding truth table. Implement this function with 

a two-level logic circuit employing only NAND gates. 

11 46 Show that the Boolean function F = 
(A + B)(B + C) (A + C) describes the output of a 

three-input majority gate (see Problem 11.44) by con­

structing the corresponding truth table. Implement 

thi s function wi th a two-level logic circuit employing 

only NOR gates. 

11.47 Express the Boolean function F = A + BC 

as (a) a sum of minterms, and (b) a product of max­

terms. Realize the expression obtained in part (a), the 

expression obtained in pan (b), and the expression 

F = A + BC by using AND gates and OR gates. 

Which realization requires the few est logic gates? 

1 .48 Implement the Boolean function F = 
A + BC = (A + B)(A + C) with a two-level logic 

circuit employ ing only (a) NAND gates, and (b ) 

NOR gates . 

1.49 Use algebraic manipulations to express the 

Boolean function F = AB + BC + AC as (a) a sum 1 
of min terms, and (b) a product of maxtenns. 

11.50 Use algebraic manipul ations to express the 

Boolean function F = AB + BC as (a) a sum of 

minterms, and (b) a product of maxterms. 1 

11.51 Find the simplified sum-of-products form 

of the Boolean function s: (a) ABC + ABC + ABC + 
ABC, (b) ABC + ABC + ABC + ABC + ABC, 

(c) ABC + ABC + ABC + ABC, and (d) ABC + 
ABC + ABC + ABC. 

11.52 Find the simplified product-of-sums form s 

of the Boolean function s gi ven in Problem 11.51. 

11 53 Find the simplified sum-of-products forms 

of the Boolean functions that correspond to the Kar­

naugh maps shown in Fig. Pl1.53. 
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Fig. Pll.53 

11.54 Find the simplified product-of-sums forms 
of the Boolean functions corresponding to the Kar­
naugh maps given in Fig. PIl.S3. 

11.55 Find the simplified product-of-sums form 
of the Boolean fun ctions: 
(a) 	(A + B + C)(A + B + C)(A + B + 0 

(A + B + O(A + B + 0 
(b) (A + B + O(A + B + O (A + B + C) 

(c) 	 (A + B + O(A + B + O(A + B + C) 

(A + B + 0 

11.56 Find the simp li fied sum-of-products forms 
of the Boolean fu nctions given in Problem 11.SS. 
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(e ) 

11.57 Find the si mplified sum-of-products f 
of the Boolean functions that correspond to th~ . 
naugh maps shown in Fig. PI1.S7. 

11.58 Find the simpli fied product-of-sum~ f . 
of the Boolean functions corresponding to the 
naugh maps given in Fig. PIl.S7. 

11.59 Find the simplified sum-of-producE' 
of the Boolean functions (a) A(B + 0 + AB - - . 
(b) A(B + 75) + B(C + AD), and (c) BD + -::: . ­
A(BC + BO. 

00 01 11 10 00 01 II 10 

00 00 I I I 

01 1 1 1 I 01 1 

II 1 I I 11 I 1 

10 1 10 I 1 1 

(a) (b) 

Fig. Pl1 .57 

CD 
AB 00 01 II 10 

00 I I 

01 I I 

II 1 1 

10 I I 

(e ) 


